Mercury-induced apoptosis in human lymphocytes: caspase activation is linked to redox status.
There is growing evidence that heavy metals, in general, and mercurial compounds, in particular, are toxic to the human immune system. We have previously shown that methyl mercuric chloride (MeHgCl) is a potent human T-cell apoptogen; moreover, mitochondria appear to be a target organelle for the induction of cell death. The objective of this study was to determine the impact of MeHgCl on mitochondrial function in lymphocytes in terms of modulating reactive oxygen species (ROS) generation, thiol status, and caspase activation. Using the fluorescent probe, 3,3'-dihexyloxacarbocyanine, we demonstrated that exposure to MeHgCl for 1 h resulted in a profound decrease in the mitochondrial transmembrane potential. We next observed the release of cytochrome c from mitochondria into the cytosol; significant translocation was noted between 4 and 8 h following treatment with mercury. ROS generation was monitored by following the conversion of dihydroethidium to the fluorescent product, ethidium. Kinetic analysis indicated that ROS generation was maximal after 16 h of exposure to MeHgCl. The toxicant also depleted the thiol reserves of the cell; glutathione levels were depleted in a dose-dependent fashion reaching minimal levels at 16 h. Real-time RT-PCR analysis demonstrated a significant reduction in both glutathione S-transferase and glutathione peroxidase gene expression in mercury-treated cells. Finally, after 16 h of treatment with MeHgCl, we observed activation of caspase-8, -9, and -3 along with increased expression of caspase-8 and -9. We propose that the target organelle for MeHgCl is the mitochondrion and that induction of oxidative stress is critical to activation of death-signaling pathways. Additonally, mercury acts as a genotoxin significantly altering the expression of genes that affect cell survival and apoptosis.